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Ionizing radiation curable ink for ink jet printing and printed product of the same 



(57) An ink excellent in ink ejection smoothness 
from the nozzle of an ink jet printer is provided. The ink 
can be obtained by adding a colorant to a resin liquid 
containing either a photoreactive monofunctional mon- 
omer or a photoreactive Afunctional monomer or both 
of them and having a viscosity at 25°C of from 1 .0 mPa 
• s to 10.5 mPa • s. Moreover through exposure of the 



surface of an image printed using this ink to ionizing ra- 
diation, the ink is cured and there is provided a firmly 
printed image. Furthermore, a printed product 1 having 
a firmly printed image of high quality is provided by print- 
ing an image on the surface of an ink-receiving layer 12 
the main component of which is such a resin as polyes- 
ter resin, acryl-styrene resin, epoxy resin, or phenoxy 
resin using the abovementioned ink. 
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Description 

BACKGROUND OF THE INVENTION 

1 . Field of the invention 

[0001 J The present invention relates to an ink for use in, for example, an ink jet printer. 

2. Description of the Related Art 



S3 0 ZZT '" ^ — * ' *""'« - - — — . .iewpan, „ e „ v , ro „. 

SUMMARY OF THE INVENTION 

viscosity of the photoreactive monofunctional monomer at 25'C t is a viscosrtv^ £SZZL $ 1 ' S * 

monomer at 25°C W, isaweicihtnfth an h n »» = .• . 2 ^scosity of the photoreactrve Afunctional 

[0017] The present invention is a printed product comprising: 
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an ink-receiving layer containing as a main component at least one resin selected from a group consisting of 
nrJuoQW resin stvrene-acrylic resin, epoxy resin, and phenoxy resin, and 

So-ed an ^image on a surface of theWreceiving layer, wherein the image is made with an ,nk compns.ng 
at least one colorant.and a resin liquid containing at least one 
ohotoreactive monofunctional monomer or at least one 

pnotoreaSve Afunctional monomer.wherein a viscosfty of the resin liquid at 25»C is 1 .0 mPa s or more but 10.5 



mPa s or less. 



r0018l The present invention is a printed product comprising: „„f„„i„ oct0 r 
an ink receding layer containing as a main component at least one resin selected from a group consisting of po^ester 
resin st^ene-ac Jic resin , epoxy resin, and phenoxy resin, and being formed a„ image on a surface of the ink-rece v.ng 
ayer wherein the image is made with an ink comprising at least one colorant, and a res.n ..quid containing at least 
oTphlreactive monofunctional monomer and at least one Photoreactive Afunctional ™™«f™"™™^ a 
viscositv A of the resin liquid at 25»C calculated using the formula: A = (W, x A, + W 2 x A^W, + W 2 ) where a, is a 
v scos y o. the pho^reactive monofunctional monomer at 25'C, A 2 is a viscosity of the Photoreact,ve b. ^ 
m ^omera,25-C W, is a weight of the photoreactive monofunctional monomer, and W 2 is a weight of the photoreactive 

monomer at 25'C is 1 .0 mPa s or more but 3.0 mPas or less and the viscosity A 2 of the photoreacl.ve b.funct.ona. 
20 monomei at 25°C is 5.0 mPa s or more but 10.5 mPa s or less. 

Vt Present invention is the printed product, wherein functional groups of the photoreacfve monofunct.onal 
monomer and the ohotoreactive bifunctional monomer are acryloyl groups. 

SSETtE PreTnX invention is the printed product, wherein the glass transition temperature of the polyester res.n 

2s 10W ^ZZln^Z^epreseni invention is as described above, and the ink of the present >"™^<3*"f 
a rein liquid containing at least one photoreactive monomer and a colorant. Generally, when the number of functional 
grouTs of a photoreaciL monomer is smaller, the viscosity of the monomer is lower. Therefore the .use of either a 
monofunctional monomer having one reactive group or a bifunctional monomer hav.ng two reactive groups makes ,t 
possible to prepare a resin liquid having a viscosity at 25'C of from 1 0 mPa s to 10 .5 , mPa 

30 TO0231 An ink which is smoothly ejected from a nozzle of an ink jet printer can be obtained through the use of the 
resfn l!qu£ o! whTch *e viscosity falls within such a range as specified above and a colorant of the pigment type without 
r^rinrtion of the amount of the colorant to be added. 

oS FuTher exposure of the printed image formed with the ink of the present invention to losing radiation suc h 
as ultraviolet rays causes polymerization of the photoreactive curable res.n contained in the ink to cure the ink. As a 

photoLctve monofunctional monomer. Thus, a bifunctional monomer having a viscosity at 25«C exceeds 1 0.5 mPa s 
rannot bv itself be used in the ink of the present invention. 

[S Howeve, by preparing a resin liquid having an average viscosity A represented by the following formula: 



A = (W, x A, 4- W 2 x A 2 )/(W 1 + W 2 ) 



bv m,xing such a bifunctional monomer and a monofunctional monomer in amounts of W 2 and W,, respectively. ,t is 
.5 made possible to adjust its average viscosity A so as to be 1 .0 mPa s or more but 1 0.5 mPa s or less 

[o027] in the case where the resin liquid is composed of a functional monomer and a monofunct.onal monomer, 

the total weight of the resin liquid is expressed by the formula: + W 2 . 

0028 Since the reactivity of the bifunctional monomer is higher than that of the monofunctional monomer, the use 
of such a resin liquid containing both photoreactive bifunctional monomer and photoreactive monofunct.onal monomer 
so described above realizes the provision of an ink having higher curability than in the case where a res.n l.qu.d conta.n.ng 
only a photoreactive monofunctional monomer is employed. mD o e „ r ,„ cc 

[0029] Furthermore, the average viscosity of the resin liquid is always kept 1 .0 mPa s or more but 1 0.5 mPa s or loss 
oy using a photoreactive bifunctional monomer of which the viscosity at 25*C is from 5.0 mPa^s or more but 1 0.5 ^mPa s 
o? less and a photoreactive monofunctional monomer of which the viscos.ty at 25«C is 1 .0 mPa s or more but less than 
55 3.0 mPa- s regardless of the blending ratio (weight ratio) of the monomers. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

[0030] Figs. 1(a) - 1(e) illustrate the process for producing a printed pnoduct using the ink of the present invention. 
* DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

Eog^ 
10 <Example 1> 

b * -ight of carton b,ack (trade name "Cabot BPL" man- 
factured by Ajinomoto Co.. Ltd ) and as hZ a dlSpersant < trade -am. "Ajisper PB711" manu- 
diacrylate having a viscosity a £>C of 8 0 mP^Ttrfl ^°"o m ° n ° mer ' 90 P3rtS b * wei 9 ht of 1 .4-butanediol 
and s bj i ng th 9 e ^^f^g^*™ «* Co., Ltd.) 

different kinds of polymerization " niUaSle 'namf-^ P V Sf. " ,n,t ' at ° r hWe ' S ° ne ,hat is instituted of three 
name-KayacureDEW^ 

Nippon Kayaku Co., Ltd ) mixed in eoual amfl , nk h„^ ^ ' " ° ame Ka y acur e EPA" manufactured by 

size of about 5 urn was Jond'ted S^tE 2£2 ^ * * <>™ 
[0034, ™e™°win g »inkv iS ^ 

25 (Ink viscosity) 

shown in the following Table 1 manuiaciurea by A&D Co., Ltd.). The measured value is 

(Ink ejection smoothness test) 



15 



20 



30 



was visually 

O: Smooth discharge of ink from the nozzie without unevenness in print, such as an image printed awry or a b.urred 

- x: izz^t obse,ved ' but its practicai use presents °° ««**«■ 

[0037J The results are shown in the following Table 1 . 
(Curability test) 

45 

pnn, M «,^ e ato, ,he rubbi„g wTJSS, exaS ZT <, """ , ° l * ^ °< 200 » ™« 

_ — O. „ .be ta aga „,a i a.a, i^Cl^.y^r!^,^ ~ 
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Photoreactive 
monomer 


Resin liquid 
viscosity 


Ink viscosity 


Ink ejection 
smoothness 


Curability 


Example 2 


Nonanediol 
diacrylatc 


9.3 


12.6 


O 


O 


Example 3 


Isobonyl acrylate 


8.3 


11.3 


O 


O 


Example 4 


Pnenoxy ewyi 
acrylate 


9.8 


14. 7 


O 


O 


Example5 


Dietnyiane giycoi 
diacrylate 


10.5 


15.5 


A 


O 


Example 6 


4-hydroxybutyl 
acrylate 


10.5 


16.3 


A 


O 


Example 7 


Isobonyl 
methacrylate 


8.2 


12.0 


O 


X 


Example 8 


Dietnyiane glycol 
methacrylate 


6.5 


10.5 


O 


X 


Comparative 
example 1 


Tripropylene 
glycol diacrylate 


12.4 


17.9 


X 


O 


Comparative 
example 2 
(Values in Tabic 


Dicyclopentenyl 
acrylate 
1 are viscosities at 2 


13.4 

5°C (unit : mPas)) 


18.2 


X 


O 
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<Example 2> 

rO0391 Nonanediol diacrylate (trade name "FA-129A" manufactured by Hitachi Chemical Co., Ltd., viscosity = 9^3 
EES w used as the photoreactive bifunctiona. monomer. To a resin liquid constituted of this photoreactive bifunc- 
"ona riZ^i^^ the same colorant and the same photopolymenzation initiator as those m Example 1 n 
^\CZTa. to be the same in percentage by weight as in Example 1 respect.ely. The same procedure as ,n 
Example 1 was followed to prepare an ink. 

<Example 3> 

[00401 .sobony. acry.ate (trade name "IBXA" manufactured by Osaka Organic Chemical Industry -Co Ltd. viscosity 
- 8 3 mPa s) was used as the photoreactive bifunctional monomer. To a res.n liquid const.tuted of this photoreactive 
bifuncCa, mlomer were add'd the same colorant solution and the same photopolymehzation initiator as thosein 
E«SS? in such amounts as to be the same in percentage by weight as in Example 1 respectively. The same 
procedure as in Example 1 was followed to prepare an ink. 

<Example 4> 

r0041l Phenoxy ethyl acrylate (trade name 'NK-ESTER' AMP-10G" manufactured by Shin-Nakamura Chemical Co 
LW viscLT 9 8 mPa sTwas used as the photoreactive monofunctional monomer. To a resin ..quid constituted of 
thsph^ 

as those in Example 1 in such amounts as to be the same in percentage by weight as in Example 1 respectively. The 
same procedure as in Example 1 was followed to prepare an ink. 

< Example 5> 

r00421 Diethylene glycol diacrylate having a viscosity at 25»C of 1 0.5 mPa s was used as the photoreactive , bihinc- 
£ nal monomer «?ade name "SR-230" manufactured by Nippon Kayaku Co., Ltd.). To a resin liquid constituted of th.s 
rhotTactleb nc'ona. monomer 
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< Example 6> 

[0043] 4-hydroxybutyl acrylate having a viscosity at 25'C of 1 0 5 mPa s was used as th- nhntnM .. 
tiona, monomer (trade name "4-HBA" manufactured by Osaka Organ* C^^Z^ cTl^T 
constituted of this photoreactive monofunctionai monomer were addeS £2£ cotoram and the^J! IZT T 
enzation initiator as those in ExamDle 1 in such amn.mtc ac tn lZ,Z colorant and the same photopolym- 

-K- » Th. «*. „».jr i L?a™iior^ B *z: zsr B9e 6y " m ^ • 

< Example 7> 

S?- el^SS^^ "T " U h GHT ESTER ,B X " ™ nu ' actu »* >V geisha Chemica. co., Ltd. vis- 
K~ 

same procedure £ in S^TTI^C^ « InT" ^ * ^ " 1 ™* 

<Example 8> 

[0045] Diethylene glycol methacrylate (trade name "SR-231 E» manufactured bv Niocon Kavaku m i M •„ 
<Comparative Example 1> 

[0047] Tripropylene glycol diacrylate having a viscosity at 25°C of 12 4mPa <5 w«q ,.co* oe ^ u ♦ 

tional monomer (trade name "MK fctpd ad7> o,n« i as used as the Photoreactive bifunc- 

<Comparative Example 2> 

«.. prepared h me srS nSrTi" '" ^"""^ *> " E,,amp ' e 1 ~P«*'«* *> ** 

^ire U pTe^eST;e"^ n « r^ , ra r ^"7 ^ S ™°"" >ess " 

<Examples 9a to 9e> 

[0053] in this example. 1 ,4-butanediol acrylate having a viscosity a, 25'C of 5.5 mPa s as the pholoreac.ive bifunc- 
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tional monomer (trade name "SR-21 3" manufactured by Nippon Kayaku Co.. Ltd.) andtetrahydrofurfuryl acrylate (trade 
rme'sR 28? manufactured by Nippon Kayaku Co.. Ltd.. vscosity - 3.7 mPa s at 

functional monomer were used. To a resin liquid constituted of these monomers were added the same colorant and 
ne same photopolymerization initiator as those in Example 1 in such amounts as to be the same ,n P-centage by 
weiaht^s in Example 1 respectively. The same procedure as in Example 1 was followed to prepare an .nk. 
S Examples 9 a to 9e are cases in which the proportions by weight (wt%) of the photoreachve monofunctional 
monomer and the photoreactive bifunctiona. monomer constituting each resin liquid the weight of which ,s taken to be 
1 00 (wt%) are individually varied as specified in Table 2 shown below. 

[0055] The following "Ink ejection smoothness test" and "Curability test" were performed to each of these .nks. 
(Ink ejection smoothness test) 

[0056] Each ink was fed to an ink jet printer (trade name "PM-700C" manufactured by Seiko Epson Corporation) and 
anTmage was printed. The condition of the printed image was visually examined and graded by the following cntena. 

O: Smooth discharge of ink from the nozzle without unevenness in print, such as an image printed awry or a blurred 
image. 

x: Unevenly printed. 
20 [0057] The results are shown in the following Table 2. 



25 



30 



35 



40 



45 
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(Curability test) 

[0058] After having boon irradiated with ultraviolet rays at 2,400 mJ/cm* using the same metal halidc lamp as that 
employed in Example 1 , the surface of the printed image was rubbed ten times with a cotton cloth .mpregnated wth 

^Sn T^rprinted tmage after the rubbing was visually inspected. If the printed image was not wipec J™* £ 
curability was graded O. if the image was rubbed away, the curability was graded * The results are shown in Table 

^ri^Hy of each of the inks of Examples 9a and 9e was determined under the same conditions as those in "Ink 
viscosity test" carried out in Example 1 , and the results are shown in Table 2. 

Table 2 : 



Test Results of the Inks of Examples 9a to 9e 




Examples 9a ~ 9e 


9a 


9 b 


9 c 


9d 


9 e 


Photoreactive bifunctional monomer weight (wt%) 


100 


50 


33 


17 


0 


Photoreactive monofunctional monomer weight (wt%) 


0 


50 


67 


83 


100 


Ink viscosity (mPa s) 


9.6 








7.15 


Ink ejection smoothness 


O 


O 


O 


O 


O 


Curability 


O 


o 


o 


o 




Photoreactive-bifunctional-monomer : 1 ,4-butanediol diacrylate 
Photoreactive monofunctional monomer : Tetrahydrofurfuryl acrylate 



<Examples 1 0a to 1 0e> 

[0060] Diethylene glycol diacry.ate having a viscosity at 25'C of 10 5 mPas as the photoreactive bifunctional mon- 
omer (trade name "SR-230" manufactured by Nippon Kayaku Co.. Ltd.) and the same monofunctional monomer as 
the one employed in Examples 9a lo 9e as the photoreactive monofunctional monomer were used. To a resin liquid 
constituted of these monomers were added the same colorant and the same photopolymerization inrtiator as hose 
employed in Example 1 in such amounts as to be the same in percentage by weight as in Example 1 respect.vely. An 

ink was prepared in the same manner as in Example 1 . 

[0061] Examples 1 0a to 1 0e are cases in which the proportions by weight (wt%) of the photoreactive monofunctional 
monomer and the photoreactive bifunctiona. monomer constituting each resin Hquid the total weight of which ,s taken 
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to be 100 (wt%) are varied as specified in Table 3 shown below. 

[0062] Under the same conditions as in Examples 9a to 9e, "Ink ejection smoothness test' and "Curability test" were 
performed to each of the inks of Examples i 0a to 1 0e. Moreover the viscosity of each of the inks prepared in Examples 
1 0a and 1 0e was determined under the same conditions as those in "Ink viscosity test" carried out in Exam D le 1 The 
results are shown in Table 3 below. 



Table 3 



10 



15 



20 



25 



30 



35 



Test Results of the Inks of Examples 10a to 10e 




Examples 1 0a - 1 0e 


10a 


10 b 


10c 


10d 


10e 


Photoreactive Afunctional monomer weight (wt%) 


100 


50 


33 


17 


0 


Photoreactive monofunctional monomer weight (wt%) 


0 


50 


67 


83 


100 


Ink viscosity (mPa s) 


11.3 








7. 15 


Ink ejection smoothness 


O 


O 


O 


O 


O 


Curability 


° 


° 


o o 


X 


pnotoreacnve Dirunctional monomer: Diethylene glycol diacrylate 
Photoreactive monofunctional monomer : Tetrahydrofurfuryl acrylate 



< Examples 11a to 11 e> 

[0063] The same bifunctional monomer as the one employed in Examples 9a to 9e as the photoreactive Afunctional 
monomer and isodecyl acrylate having a viscosity at 25»C of 2.8 mPa s as the photoreactive monofunctional monomer 
(trade name SR395" manufactured by Nippon Kayaku Co., Ltd.) were used. To a resin liquid constituted of these 
monomers were added the same colorant and the same photopolymerization initiator as those used in Example 1 in 
such amounts as to be the same in percentage by weight as in Example 1 respectively. The same procedure as in 
Example 1 was followed to prepare an ink. 

[0064] Examples 11 a to 1 1 e are cases in which the proportions by weight (wt%) of the photoreactive monofunctional 
monomer and the photoreactive bifunctional monomer constituting each resin liquid the total weight of which is taken 
to be 1 00 (wt%) are varied as specified in Table 4 shown below. " 
[0065] Under the same conditions as in Examples 9a to 9e, "Ink ejection smoothness test* and "Curability test" were 
carried out on each of the inks of Examples 1 1 a to 1 1e. Moreover, the viscosity of each of the inks prepared in Examples 
n a and lie was determined under the same conditions as those in "Ink viscosity test" performed in ExamDle 1 The 
results are shown in Table 4 below. 



Tabic 4 



40 



45 
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Test Results of the Inks of Examples 11 £ 


i to 11e 










Examples 11a - 11 e 




11 e 


11 b 


11 c 


11 d 


11 e 


Photoreactive bifunctional monomer weight (wt%) 


100 


50 


33 


17 


0 


Photoreactive monofunctional monomer weight (wt%) 


0 


50 


67 


83 


100 


Ink viscosity (mPa s) 


9.6 








5.05 


Ink ejection smoothness 


O 


O 


O 


O 


O 


Curability 


o 


o 


o 


X' 


X 


KnoloreacLive bifunclional monomer: 1 A bulanediol diacrylate 
Photoreactive monofunctional monomer : Isodecyl acrylate 









[0066] As is obvious from Tables 2, 3. and 4. the inks of Examples 9a to 9e, 1 0a to 1 0e, and 1 1 a to 1 1 e provided 
excellent results in "Ink ejection smoothness test." Particularly, the inks of Examples 9a to 9d 10a to 10d and 11a to 
lie provided excellent results also in "Curability test," confirming that the proportion by the weight of the photoreactive 
bilunclional monomer is higher, the curability of the ink is more excellent. 
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[0067] Moreover, although the inks of Examples 9e, 10e, 11d, and 11e were graded "x - in "Curability test", their 
practical use presents no problem. 

[0068] Further, of the inks of Examples 9d f 1 Od, and lid in which the percentage by weight (wt%) of the photoreactive 
monofunctional monomer contained in the resin liquid was 83%, the inks of Examples 9d and 10d kept their high 
5 curability. Accordingly, the reactivity of the photoreactive monofunctional monomer employed in Examples 9a to 9e 
and 10a to 10e (tetrahydrofurfuryl acrylate) is supposed to be higher than that of the photoreactive monofunctional 
monomer employed in Examples 11a to 11 e (isodecyl acrylate). 

<Example 12> 

10 

[0069] Using the same photoreactive bifunctional monomer and photoreactive monofunctional monomer as those 
employed in Examples 9a to 9e, a mixture constituted of 60 parts by weight of this photoreactive monofunctional 
monomer and 30 parts by weight of the bifunctional monomer was prepared as a resin liquid. 

[0070] To the resin liquid were added the same colorant and the same photopolymerization initiator as those in 
15 Example 1 in such amounts that the percentage by weight of each component was the same as in Example 1 respec- 
tively, and an ink was prepared following the same procedure as in Example 1 

[0071] The viscosity of the ink as a whole was measured under the same conditions as those in "Ink viscosity test" 
performed in Example 1 . The results are shown in the following Table 5. 



Table 5: 



Example 12 (black) 






Parts by weight 


Ink viscosity 


Pigment 


Cabot BPL 


4 


7. 5 mPa s 


Dispersant 


Ajisper PB711 


6 


bifunctional monomer 


1 A butanediol diacrylate 


30 


monofunctional monomer 


Tetrahydrofurfuryl acrylate 


6 0 


Initiator 


Irgacure 369 


5 


Kayacure DETX-S 


5 


Kayacure - EPA 


5 



35 < Example 13> 

[0072] 2.9 parts by weight of a yellow pigment as a colorant (trade name "Resino Color 5206" manufactured by 
Resino Color Industry Co., Ltd.) and 1 1 .4 parts by weight of a dispersant (trade name "Disper BYK-1 61 " manufactured 
by Byk-Chemie) were mixed together to prepare a colorant-dispersed solution. 
40 [0073] Thereafter, using the same photoreactive bifunctional monomer as the one in Examples 9a to 9e and, as the 
photoreactive monofunctional monomer, isooctyl acrylate having a viscosity at 25°C of 2.0 mPas (trade name "SR- 
440" manufactured by Nippon Kayaku Co., Ltd.), 85.8 parts by weight of a resin liquid was prepared by mixing 42.9 
parts by weight each of the monomers. 

[0074] To this resin liquid were added 14.3 parts by weight of the colorant-dispersed solution described above and 
45 1 5 paps by weight of the same phoLopolymeruation initiator as the one employed in Example 1 , and an ink was prepared 
following the same procedure as in Example 1 

[0075] The viscosity of this ink was determined under the same conditions as those in "Ink viscosity test" performed 
in Example 1 . The results are shown in the following Table 6. 



55 



XXID: <EP 1142966A1. 1.> 



10 




EP 1 142 966 A1 



Table 6 





Example 1 3 (yellow) 


5 






Parts by weight 


Ink viscosity 




Pigment 


Resino color 5206 


2. 9 


8 4 mPfl c 




Dispersant 


Byk-Chemie BYK-161 


1 1.4 




10 


Afunctional 


1 A butanediol diacrylate 


4 2. 9 






monomer monofunctional monomer 


Isooctyl acrylate 


I 42.9 






Initiator 


Irgacure 369 


5 




15 




Kayacure DETX-S 


5 






Kayacure • EPA 


5 





<Example 14> 



20 



25 



30 



35 



40 



45 



50 



[0077] Employing the same resin liquid as that employed in Exam D le 12 14 3 nartchu^i.h, ^ 
colorant-dispersed solution and 1 5 parts bv weiaht of mL J^ oh , P V 9 1 ° f ,h ° ab °ve-dcscribcd 

Table 7 



Example 14 (magenta) 






Parts by weight 


Ink viscosity 


Pigment 


Resino color 5205 


2. 9 


7. 9 mPa s 


Dispersant 


Byk-Chemie BYK-161 


1 1.4 




Afunctional monomer 


1 4 butanediol diacrylate 


4 2. 9 




monofunctional monomer 


Isooctyl acrylate 


42.9 




Initiator 


Irgacure 369 


5 






Kayacure DETX-S 


5 






Kayacure - EPA 


5 





55 



< Example 15> 

[0079] A colorant-dispersed solution was prepared bv mixino 2 9 Dart* hw «, 0 inhf 

(trade name "Resino Color 5204" manufactured^ RelT C0.0 £££ Co Ltd ) an 3 KIT "m T™' 
porsan. (trade name "Dispcr BYK-161" manufactured by Byk-Chcmic) " 3 *" 

isToiee^Cri^ 
monomer info /opa^rg^ 

an in* was prepared in £2* ^^TlST^^ " * E ^ 1 *" d 

E in^S ^8 nK "^"^ ^ Same C ° ndi,i ° nS 35 *™ in Example 1. The resuits are 
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Table 8 



10 



15 



20 



25 



30 



35 



40 



45 



50 



55 



Example 1 5 (cyan) 








Parts by weight 


Ink viscosity 


Pigment 


Resino color 5204 


2. 9 


7. 2 mPa s 


Dispersant 


Byk-Chemie BYK-161 


3. 9 




bifunctional monomer 


1 A butanediol diacrylate 


4 3. 3 




monofunctional monomer 


Tetrahydrofurfuryl acrylate 


5 0. 0 




Initiator 


Irgacure 369 


2 






Kayacure DETX-S 


2 






Kayacure - EPA 


2 





[0083] As can be seen from Tables 5 lo 8, in each of Examples 12 lo 15 where the black pigment and color pigments 
yellow, magenta, cyan) were employed, respectively, the viscosity of the resulting ink as a whole was ' '°^ an ^ 
mPa s These inks of Examples 1 2 to 1 5 exhibited excellent ink ejection smoothness when used in an ink jet printer, 
proving any of the black and color pigments to be adoptable for use in the ink of the present invention. 
10084] Examples 13 to 15 in which the color pigments were employed as colorants descnbed above are cases of 
the use of amonofunctional acrylate together with a bifunctional monomer. However, the present invention is not l.m.tcd 

[OOBsT Even if pigment, black or color, is employed, a resin liquid constituted of either a monofunctional acrylate or 
a bifunctional acrylate, or of both of them can be used in the ink of the P™* nt ™ en *™ ^ ... 

[0086] Generally, since the black ink is low in light transmittance, it would be desirable that, for the case of the black 
ink bifunctional and monofunctional acrylates of high reactivity are used. 

[0087] Moreover, there is no particular restriction as to the colorant and. besides the carbon black employed in Ex- 
amples 1 to 1 2. any of a variety of pigments and dyes that are commonly used can also be employed. 
[0088] Examples of the pigment used in the present invention include an azo lake pigment, a polycycl.c pigment, a 
ake dye, an organic pigment, an inorganic pigment, and the like. Examples of the azo lake pigment include, e_ g an 
insoluble azo pigment, an azo condensation pigment, and a chelate azo pigment; examples of the polycycl.c pigment 
include, e.g., a phthalocyanine pigment, a perylene orperynone pigment, an anthraquinone pigment, a qu.nacndone 
pigment, a dioxadine pigment, a thioindigo pigment, an isoindolinone pigment, and a quinophthalone pigment; exam- 
ples of the lake dye include, e.g., a basic dye-type lake and an acidic dye-type lake; examples of the orgamc pigment 
include, e.g., a nitro pigment, a nitroso pigment, and aniline black; and examples of the inorganic pigment include, e. 

g., titanium oxide and iron oxide. , . 

[0089] Moreover, the use of a dye-type colorant in combination with a p.gment-type colorant is also possible. 
0090 Generally, although a (meth)acrylate is low in reactivity and thus unsuitable for the case of adding a black 
pigment, in the case where a color pigment is to be employed as in Examples 13 to 15, for example, a (meth)acrylate 
such as 2-methoxyethyl acrylate can be used. „„^„„i 
[0091] Further besides those mentioned in Examples 1 to 1 5. it is possible to employ a vanety of monofunctional 
monomers and bifunctional monomers provided that the viscosity of the resulting resin liquid or the average viscosity 
falls within the above-mentioned range. For example, as the bifunctional monomer, 1 ,3-butaned.ol d.acrytete viscosity. 
9.0 mPas), 1 6-hexanediol diacrylate (viscosity: 7.5 mPa s), 1 ,9-nonanediol diacrylate (viscosity: 9.3 mPas), and olh- 
ers can also be employed. 

[0092] Furthermore, as the dispersant for use in the ink of the present invention, any of a wide range of amme-type, 
neutral, and acidic dispersants can be employed. „ ama \ 
[0093] Employable as the amine-type dispersant is. for example, "Ajisper B711" or "Aj.sper PB821 (trade name) 
manufactured by Ajinomoto Co.. .nc. or "Dispcr BYK1 61 "Dispcr BYK1 63." or "Dispcr BYK11 0 (trade name) manu- 
factured by Byk-Chemie; as the neutral or medium polar solvent-use dispersant is "Aj.sper PN411 trade name) man- 
ufactured by Ajinomoto Co., inc. or "Solsperse S13240. "Solsperse S24000," "Solsperse S24000GR." "Solsperse 
S34750 " or "Solsperse S32550" (trade name) manufactured by Zeneca; and as the acidic dispersant is Aj.sper PA1 1 1 
(trade name) manufactured by Ajinomoto Co., Inc. or "Disper BYK110" (trade name) manufactured by Byk-Chem.e 
0094] Moreover besides the dispersants described above, "Solsperse S13940" (trade name) which is a dispersant 
for a non-polar solvent manufactured by Zeneca, "Disper BYKP-1045" (trade name) which is a polysiloxane-type dis- 
persant manufactured by Byk-Chemie. and "Plenact AL-M" (trade name) which is an aluminum-based coupling agent 
manufactured by Ajinomoto Co.. Inc. are also available. 
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monomer and/or a< tout two Bilonclioral morrome. is also feasible °*° ™"° ,u '»<™>' 

irst's'r* ,he presem inven,ion ™ y Be — - ■ -* - - 

ills 

S a eL^C 7 CU ' ed '"" aV ' <>,e ' ' a>,S " — « 1 «- « awegale o, Ihese oou ,. is perceived 

[Print quality) 

10113] The image printed on the printed product 1 of Example 16 was visually inspected and graded as follows. 

O: Printed image was not blurred. 
4: The periphery of the printed image was blurred. 
• : The whole printed image was blurred. 

[Cured state] 

[01 14] The image printed on the printed product 1 of Example 16 was visually inspected and evaluated as follows. 
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O: The printed image is completely dry and not sticky. 

x : The printed image is not completely dry and smells of a monomer. 



[0115] The results of evaluation carried out for dot diameter, print quality, cured state, and curability are shown in 
Table 9 below. 



Evaluation of Printed Image 










Resin 


Glass 
transition 
temprature 
<°C) 


Receiving 

layer 
thickness 

(urn) 


Dot 
diameter 


Print quality 


Cured state 


Curability 


Example 16 


Polyester 
resin 


65 


10 


O 


O 


o ! 


O 


Example 1 7 


Polyester 
resin 


45 


10 


O 


O 


o 


o 


Example 18 


Polyester 
resin 


55 


10 


O 


O 


o 


o 


Example 19 


noiyesier 
resin 


fin 


10 


O 


O 


o 


o 


Example 20 


oiyrBne"- 
acrylic 
resin 




10 


o 


O 


o 




Example 21 


Slyrene- 
acrylic 
resin 


— 


10 


o 


o 


o 


o 


Example 22 


Styrene- 
acrylic 
resin 




10 


o 


o 


o 


o 


Example 23 


Styrene- 
acrylic 
resin 




10 


o 


o 


o 


o 


Example 24 


Epoxy 
resin 




10 


o 


o 


o 


o 


Example 25 


Phenoxy 
resin 




10 


o 


o 


o 


o 


Example 26 


Polyester 
resin 


65 


5 


o 


o 


o 




Example 27 


Polyester 
resin 


65 


50 


o 


o 


o 


o 


Comparative 
Example 3 








X 


x 


o 


O i 


Comparative 
Example 4 








o 


A 


y 


V 



<Examples 17 to 19> 



55 r01161 Three types of resin liquids were prepared under the same conditions as in Example 1 6 us.ng, mstead of the 
polyester resin employed in Example 1 6. The used polyester resins are a polyester resin having a glass trans.t.on 
Temperature of 45»C (trade name »UE 3200" manufactured by Unitika Ltd.), a polyester resin havmg a glass rans.t.on 
temperature of 55»C (trade name »UE 3350" manufactured by Unitika Ltd.), and a polyester resin hav.ng a glass tran- 
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sition temperature of 60»C (trade name "UE 3360" manufactured by Unitika Ltd > T he ,„ ,h 

ssr,r " 19 wer ° ~ - si - — '*™ ~ - — i£5 ^o^s™, s 

< Examples 20 to 23> 

rntom Tk« .. " wt?,e laDncaiea in the same manner as n Pvamnb 1« 

Lid. The Slyrere-acylic Tesin In Examote 22 is Si ' ™ n " ,M, " ea "V Sa"V° Ch«l*»l IndusWes. 

< Example 24> 
<Example 25> 

in Example 16 np,e * D was 'a&ncated in the same manner as 

<Examples 26 and 27> 

<Comparative Examples 3 and 4> 



/a 



J5 



20 



25 



30 



35 



55 



[0132J Using the substrate provided with no ink-receiving layer shown in Fin 1 <^ o«h ♦ , 

name "Gloss white PET 4 manufactured by Asahi Glass Co S dl 1 Z L V ( * f ° r Water lnk (tfade 

3 and 4, respectively, images were printed Jh«onta!S! <JL record,n 9 s ^ets of Comparative Examples 

products. 9 P 6re0n m thG S3me manner as ,n Ex ^P'e 1 6 to provide two types of printed 
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[01331 These two types of printed products thus obtained were examined for dot diameter print quality, cured state. 

examinations made for dot diameter, print quality, cured state, and curability. „»=.,,:„„ 
5 EST On the oiher hand, in Comparative Example 3 being the case of the recording sheet haying no ■n^v.ng 
layer theink was spread on the surface of the substrate, and the test results of this sheet were mfenor ,n dot diameter 
and Drint duality to those of the sheets of Examples 1 6 to 27. ^_- r «H 
mi 36 Moreover, the recording sheet having a high ink absorbency of Comparative Example 4 was, as compared 
o the recordfnq sheets of Examples 16 to 27, poor in cured state and curability. This is because ultraviolet rays d,d 
.o thus the ink absorbed into the recording sheet of Comparative Example 4 was 

mSn%m above embodiments were described for cases where the ink-receiving layer 12 is principally constituted 
of one k.nd of resin, but the present invention is not limited thereto. The main component of the .nk-rece.v,ng feyer 2 
can be a mixture of two or more kinds of resins selected from the polyester resin, styrene-acryl.c resin, epoxy-res.n, 

excellent ink ejection smoothness in ink jet printers. 



20 Claims 

1. An ink comprising: 

at least one colorant; and a . ^. _ 

25 a resin liquid containing at least one photoreactive monofunctional monomer or at least one photoreactive 

Afunctional monomer, 

wherein a viscosity of the resin liquid at 25°C is 1 .0 mPa s or more but 10.5 mPa s or less. 
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50 



55 



2. An ink comprising: 

at least one colorant; and 



a res* liquid TnTaining at least one photoreactive monofunctional monomer and at least one photoreactive 
bifunctional monomer, A w 

wherein an average viscosity A of the resin liquid at 25*C calculated us.ng the foimuteA = W W 
A 2 )/(W 1 + W 2 ) where A, is a viscosity of the photoreactive monofunctional monomer at 25 C. A 2 
of the photoreactive bifunctional monomer at 25»C, W, is a weight of the photoreactive monofunctional^ rion- 
omer and W 2 is a weight of the photoreactive bifunctional monomer, is 1 .0 mPa s or more but 1 0.5 mPa s or 



less. 



40 3. The ink according to claim 2, wherein the viscosity A, of the photoreactive monofunct m °nomer at 25'C is 
1 .0 mPa s or more but 3.0 mPas or less and the viscosity A 2 of the photoreactive bifunctional monomer at 25 C 
is 5.0 mPa s or more but 10.5 mPa s or less. 

4. The ink according to claim 1 . wherein functional groups ol the photoreactive monofunctional monomer and the 
45 photoreactive bifuncional monomer are acryloyl groups. 

5. The ink according lo claim 2. wherein functional groups o( the photoreactive monofunctional monomer and the 
photoreactive bifunctional monomer are acryloyl groups. 

6. The ink according to claim 3. wherein functional groups of the photoreactive monofunctional monomer and the 
photoreactive bifunctional monomer are acryloyl groups. 

7 . A ^"E^XCSh-I** - a main component at least one resin selected from a group consisting 
of polyester resin, styrene-acry.ic resin, epoxy resin, and phenoxy resin, and being formed an image on a surface 
of ihe ink-receiving layer wherein the image is made with an ink comprising at least »»• ^m^ndi 
containing at least one photoreactive monofunctional monomeror at least one photoreactive Afunctional monomer, 
wherein a viscosity of the resin liquid at 25»C is 1 .0 mPa s or more but 10.5 mPa s or less. 
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A printed product comprising: 

an ink-receiving layer containing as a main component at least one resin selected from a group consisting 
of polyester resin, styrene-acrylic resin, epoxy resin, and phenoxy resin, and being formed an image on a surface 
of the ink-receiving layer, wherein the image is made with an ink comprising at least one colorant, and a resin liquid 
containing at least one photoreactive monofunctional monomer and at least one photoreactive bifunctional mon- 
omer, wherein an average viscosity A of the resin liquid at 25°C calculated using the formula: A = (W 1 x A« + W 2 
x A 2 )/(W 1 + W 2 ) where A, is a viscosity of the photoreactive monofunctional monomer at 25°C A 2 is a viscosity 
of the photoreactive bifunctional monomer at 25*C, W, is a weight of the photoreactive monofunctional monomer 
and W 2 is a weight of the photoreactive bifunctional monomer is 1 .0 mPa s or more but 10.5 mPa s or less. 

T f3 nle ? product acc ° r <Jing to claim 8, wherein the viscosity A, of the photoreactive monofunctional monomer 

3 ocoo ,S 1 1 m ° f m ° re bUt 3 0 mPa S ° r ,eSS and the viscositv A 2 of the Photoreactive bifunctional monomer 
at 25°C is 5.0 mPa s or more but 1 0.5 mPa s or less. 



10. The printed product according to claim 7, wherein functional groups of the photoreactive monofunctional monomer 
and the photoreactive bifunctional monomer are acryloyl groups. 

1 1. The printed product according to claim 8 ; wherein functional groups of the photoreactive monofunctional monomer 
and the photoreactive birunclional monomer are acryloyl groups. 

12. The printed product according to claim 7, wherein the glass transition temperature of the polyester resin is 40*C 
or more but less than 70°C. 

13. The printed product according to claim 8, wherein the glass transition temperature of the polyester resin is 40°C 
or more but less than 70°C. 
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Fig. la 

Fig. lb 



Fig. lc 
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